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Diagnosis and Current Therapy for Crohn's Disease 
Tadao Bamba and Masaya Sasaki 
Shiga University of Medical Science, 2nd Dept. of Internal Medicine 
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Abstract 

Diagnostic criteria (draft) of Crohn's disease were revised in 1995 and a usefulness of elemental 
diet therapy was established for its therapy. Furthermore, new therapies such as anti-cytokine 
therapy have been tried in their clinical application. 

* 

Key words: Longitudinal ulcer, Cobble stone appearance, Non-caseous granuloma, 
Elemental diet therapy, Total parenteral nutrition 

Introduction 

Crohn's disease is an intractable disease and its cause is still unclear. Patients suffering from the 
disease have been markedly increasing in recent years and reached to 11,337 cases in the number of 
certificates receiving medical cost coverage in 1994. In 1995, The Specific Diseases and Intractable 
Bowel Disturbance Study Group (Muto group) in The Ministry of Health and Welfare revised the 
diagnostic criteria of Crohn's disease for the first time in 20 years. While usefulness of nutritional 
therapies such as elemental diet and total parenteral nutrition was established. Furthermore, clinical 
results of new drugs have been reported in medical therapy. 

Here, revised points of new diagnostic criteria are mainly explained and new therapies focused 
attention in recent years and fundamental therapeutic approaches of nutritional therapy and drug 
therapy will be discussed. 
■ Definitions and clinical symptoms 

According to the definition of Council for International Organization of Medical Sciences 
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(CIOMS) in WHO, the disease is "mainly found in young adults and composed of granulomatous 
lesion accompanying fibrosis and ulcers and may develops in any place in the digestive tract". The 
clinical symptoms are reported that may cause systemic complications such as fever, nutritional 
disturbance, anemia, arthritis, iritis and hepatopathy by the site and area of the lesion. 

The clinical symptoms differ by the area of diseased lesion and abdominal pain is most frequently 
found and general malaise and diarrhea are frequently observed. However, some cases show 
symptoms such as fever and body weight loss other than abdominal symptoms and not a few cases 
require times to find definite diagnosis. In addition, anal lesions such as anal fistula, intractable 
ulcer, perianal abscess and skin tag are typical findings in Crohn's disease and are particularly and 
frequently found in Crohn's disease accompanied with colon lesions. 

Intestinal lesions of Crohn's disease are typically longitudinal ulcer, cobble stone appearance, 
stricture and fistula, and are discontinuously or segmentally found. Therefore, the disease is 
classified small intestinal, small and large intestinal, and large intestinal types by the site of main 
lesion such as longitudinal ulcer, cobble stone appearance and stricture. Furthermore, disease type 
solely composed of aphtha without these findings as an atypical specific type, or cecum and 
appendix restricted type can be found. Crohn's lesions in upper digestive tract include oral, 
esophageal and gastric lesions and their development at higher ratios in the upper digestive tract 
than those previously presumed is confirmed by the development of endoscopic diagnosis. 

Pathological findings include transmural inflammation mainly composed of lymphocytes and most 
typically show non-caseous epithelioid cell granuloma. 

■ Diagnostic criteria 

The diagnostic criteria of Crohn's disease were revised by The Specific Diseases and Intractable 
Bowel Disturbance Study Group (Muto group) in The Ministry of Health and Welfare (Table 1). 

■ Table 1 Diagnostic criteria of Crohn's disease (draft for revision) 
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I. Conception 

The cause of the disease is unclear and mainly observed in young adults and 
composed of granulomatous inflammatory lesion accompanying with edema, 
fibrous(muscular) disease or ulcer, and may develop in any place in the digestive 
tract. The disease may occur at other than the digestive tract (particularly skin) as a 
metastatic lesion. In the original article, it was recorded to infiltrate in the terminal 
ileum (inflammation of terminal ileum), however, its development in all places of 
digestive tract from oral cavity to anus was found. The clinical images depend on the 
site and area of the lesion. Systemic complications such as fever, nutritional 
disturbance, anemia, arthritis, iritis and hepatopathy may occur. 

[Partial revision of the conception (1973) of CIOMS (Council for International 
Organization of Medical Sciences) in WHO] 

II. Main features 

1 . Frequent ages: Late teens to 20s years. 

2. Site of lesion: Mostly in small and/or large intestines with lesions such as a 
longitudinal ulcer or a cobble stone appearance. 

3. Clinical symptoms: Abdominal pain, diarrhea, body weight loss, fever and anal 

lesion are frequently observed. 

Sometimes it develops with appendicitis-like symptoms, 
ileus, perforation of intestine and massive bleeding. The 
development without abdominal symptom accompanying 
with anal lesion and fever (unknown cause) may occur. 

4. Clinical findings: 
A. Digestive tract lesions 

1) Intestinal lesions a. Longitudinal ulcer^ 

b. Cobble stone appearance 2) 
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c. Narrowing, stricture of intestine 

d. Discontinuous or segmental lesion 
(so-called skip lesion) 

e. Internal fistulas (intestine-intestine, 

intestine-bladder, rectum-vagina, etc.) 
f. External fistula (intestine-skin) 

g. Irregular ulcer 

h. Multiple aphtha 3) 

2) Anal lesions a. Intractable fistula 

b. Perianal ulcer 

c. Anal fissure 

d. Ulcer 

e. Anal skin tag, etc. 

3) Gastric • duodenal lesions a. Multiple aphtha 

b. Ulcer 

c. Stricture 

d. Cobble stone appearance, etc. 

B. Lesions other than digestive tract 



1 ) Blood : Anemia, hypoproteinemia, etc. 

2) Joints : Intestinal arthritis, ankylosing spondylitis, etc. 

3) Skin : Oral aphtha, erythema nodosum, necrotic 

pyoderma, multiple exudative erythema, etc. 

4) Eyes : Iritis, uveitis, etc. 



5) Nutritional metabolisms: Disturbance of growth, minor element deficiency, 

vitamin deficiency (vitamin B u , folic acid, 
etc.) 
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and amyloidosis, etc. 



6) Malignant tumors 



: Intestinal cancer, etc. 



7) Others 



: Primary sclerosing cholangitis 



5. Physiological findings 
A. Gross observations of resected specimen 

1) Longitudinal ulcer 1 ' 

2) Cobble stone appearance 2) 

B. Tissue observation of resected specimen 

1 ) Non-caseous epithelioid cell granuloma (may be found in local lymph node)' 

2) Transmural inflammation 5 ^ 

3) Fissure 

4) Ulcer 

C. Tissue observations of biopsied specimen 

Non-caseous epithelioid cell granuloma 4) 



An ulcer extending 4-5 cm or longer in longitudinal direction of intestine 
often accompanies nearby inflammatory polyp and cobble stone appearance 
in active stage ulcer. Ischemic colitis may show longitudinal ulcer, however, 
rarely accompanies inflammatory polyp or cobble stone appearance. 
Ulcerative colitis may show longitudinal ulcer, however, peripheral mucous 
membrane shows characteristic findings of ulcerative colitis. 
} Longitudinal ulcer accompanies dense mucous protuberances with uneven 
sizes of small ulcers surrounding it including dense inflammatory 
polyposis. Edema and residual mucous membrane islets may show low 
intense reddening cobble stone-like appearance in the ischemic colitis. 
J) The symptom may be in lines. 

l) Non-caseous epithelioid cell granuloma may also be found in intestinal 
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tuberculosis. 

5) The symptom mainly composed of aggregated foci of lymphocytes are found 
in transmural digestive tract. 
III. Diagnostic criteria 

1 . Main findings 

A. Longitudinal ulcer 

B. Cobble stone appearance 

C. Non-caseous epithelioid cell granuloma 

2. Associated findings 

a. Irregular ulcers in columns or aphthae 

b. Irregular ulcers or aphthae observed in upper and lower digestive tracts 
Cases with definite diagnosis: 1 . Cases having A or B in the main finding 6 ' 7) . 

2. Cases having C in the main findings and one of the 
associated finding. 
Cases with suspected diagnosis: 1. Cases having one associated fmding 8) . 

2. Cases solely having C in the main finding 9) . 

3. Cases having A or B in the main finding but could 
not be differentiated from ischemic colitis or 
ulcerative colitis. 

6) A. In case of solely with longitudinal ulcer, ischemic colitis and ulcerative 
colitis must be excluded. 

7) B. In case of solely with cobble stone appearance, ischemic colitis must be 
excluded. 

8) Cases of suspected diagnosis solely by associated finding b, the finding 
must be observed for three months. 

9) Inflammatory diseases having granulomas such as intestinal tuberculosis 
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must be excluded. 
IV. Classification of disease type 

The disease type of the present disease depends on the site of longitudinal ulcer, cobble 
stone appearance or stricture (e.g. small intestine type, small-large intestine type, large 
intestine type, rectal type and gastric -duodenal type), a disease without these findings is 
referred as a specific type. The specific type includes such as multiple aphtha type and 
cecum appendix localized type. 



The new diagnostic criteria of the present disease have three main findings of longitudinal ulcer, 
cobble stone appearance and non-caseous granuloma, and accessory findings of irregular ulcer in 
columns, aphthae, or irregular ulcers and aphthae observed in both upper and lower digestive tracts 
may be enumerated. Discontinuous or segmental lesions and transmural inflammatory lesion 
deemed as main items in the conventional criteria (The Japanese Society of Gastroenterology, 
Crohn's disease study committee, 1976) were deleted from the main items in the present criteria. 
In addition, aphtha lesions in columns focused attention as an initial appearance of Crohn's disease 
is picked up as an accessory finding. 

Detection of non-caseous granuloma as a pathological finding is important. Particularly, 
preparation of successive specimen in active stage lesion such as longitudinal ulcer and cobble 
stone appearance, and their investigation confirmed detection of granuloma at a high rate of about 
80% 1} . However, detection rates of granuloma are different by the cases, disease stage or the site of 
biopsy. Therefore, diagnosis of the disease shall be comprehensively carried out by suitable 
combinations of a contrast X-ray examination, an endoscopic examination and a pathological 
diagnosis for a biopsied tissue under endoscopic observation. 

Diseases to be differentiated include such as infectious enteritis, especially amoebic dysentery, 
intestinal tuberculosis, Campylobacter enteritis and Yersinia enteritis, furthermore, antibiotic caused 
enteritis, intestinal Beh9et disease and simple ulcer in addition to ulcerative colitis 2) . The contrast 
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X-ray examination is excellent to grasp the spreading and distribution of lesions for the differential 
diagnosis of inflammatory intestinal diseases, however, the endoscopic examination is preferable to 
grasp the degree of inflammation, and form of the lesions and features. In addition, detailed 
interviews for diet and administering drug, and bacteriological examination of stool and 
microscopic smear examinations, etc. are important. Particularly, differentiation from severe or 
longitudinal ulcer forming ulcerative colitis is often difficult and no definite diagnosis may be done 
from biopsied or surgically resected specimen in some cases, and cases deemed as indeterminate 
colitis are experienced. 

Immune abnormality, particularly abnormal functions of monocytes/macrophage cells are 
suggested in Crohn's disease, however, no application for the diagnosis is established at present. 
Furthermore, relationships with HLA-DR4 , DRw-53 and DQw-3 as genetic factors are reported. 
■ Present status of Crohn's disease treatment. 

An idea for the treatment of Crohn's disease is mainly composed of medical treatment such as 
suppression of inflammation and improvement of nutritional conditions. Surgical treatment for the 
management such as stricture and fistulation is principally carried out as far as possible to narrow 
the area of resection of intestine such as stricture plasty. 

Medical treatments are divided into nutritional therapy and drug therapy. Their fundamental idea 
will be described mainly according to the therapeutic guideline of The Specific Diseases Digestive 
Tract Absorption Disturbance Study Group and The Intractable Bowel Disturbance Study Group in 
The Ministry of Health and Welfare 3) . 

1 . Nutritional therapy 

Nutritional therapy with elemental diet or total parenteral nutrition is deemed as a primary 

therapy of Crohn's disease 4) , and its usefulness is widely recognized. The nutritional therapy is 

considered having marked significance in the correction of immune abnormality of Crohn's 

disease by the removal of meal derived antigen in the intestine in addition to intestinal rest and 

improvement of nutritional conditions. Therefore, the nutritional therapy of Crohn's disease gives 

not only the improvement of nutritional conditions but also curing of intestinal lesion and 
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improvements of inflammatory response can be expected. In addition, many cases showed closure 
of fistulae by the nutritional therapy. 

Nutritional therapy of Crohn's disease in active and non-active stages according to the therapeutic 
guideline of nutritional therapy of Crohn's disease is described. 

Total parenteral nutrition is performed to make rest the intestines for the markedly declined 
nutritional conditions due to frequent diarrhea in case of extensive stricture or fistulation under 
severe disease condition of active stage Crohn's disease. After the improvement of disease 
conditions, an alternative enteral feeding is followed. On the other hand, the enteral feeding is 
performed from the start of treatment for those under nonserious disease condition. 

The enteral feeding is started through a nasal tube from low concentration and low dose of the 
elemental diet and gradual increase to a maintenance dose at 2,000 kcal/day or over. After 
attainment of remission, the therapy will be changed to a maintenance therapy. An intravenous 
administration of fat emulsion preparation is required during the total parenteral nutrition or the 
elemental diet. 

Care should be taken for the lack of trace elements or atrophy of intestinal mucous membrane for 
the long period elemental diet. Particularly, conventional elemental diet used at present contains no 
required amount of zinc or selenium and must be careful to suitably supply them to prevent the 
deficiency disease 5 ^ 

In addition, effective therapeutic results can be obtained with not only the element diet but also 
partially digested nutrient and a study reported nearly equivalent effect 6) . Preparations were 
selected in consideration of disease type, and digestion and absorption functions, and the 
therapeutic effect is judged according to the nutritional evaluation using various nutritional 
parameters. 

Efficacy of the enteral nutrition with the elemental diet at home in remission stage was confirmed. 
Particularly, a nutritional therapy with the elemental diet at 30 kcal/B.W./day or over was reported 
to exhibit very high remission maintaining effect (Fig. 2) 7 \ 
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Fundamentals Remission 
Nutritional therapy] > Elemental diet (ED) 2,000 kcal/day > 



Hospitalization is 
general rule 



A case with extensive stricture- wide range lesion 
in small intestine Improvement 
Total parenetral nutrition (TPN) > 2,000 kcal/day 

Improvement 

Half digested nutrient 
therapeutic diet 

Elemental diet at home 
Accompanied with drug 
Therapy 

Improvement 



Drug therapy 



PSL 30-60 mg/day 
at every other week 



-> Decrease 



Small intestine type or 
main lesion in small 
intestine 



No change in symptoms • difficult in decrease 

No change in symptoms > 

Co-administration of azathiopurine at 50-100 mg/day 
Start of administration of Salazopyrine® at 3-4 g/day 
and decrease to 2 g/day with improved symptoms. 



Large intestine type or 
main disease in large 
intestine 
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Salazopyrine® at 3-4 g/day and decrease to 2 
g/day with improved symptoms. 

|No change in symptoms 
i in 4-6 weeks 

PSL 30-60 mg/day ► 

Improvement 
Decrease in every 2 weeks 

No change in symptoms ► 

No change in symptoms > 

Co-administration of azathiopurine at 50-100 mg/day 
Co-administration of metronidazole at 0.75-1 .0 g/day 

Anal lesion: Salazopyrine® suppository PSL: Prednizolone 
in addition to the above mentioned therapy 
Surgical therapy] Indication of operation: occlusion, stricture symptom, 

abdominal abscess, fistula, resistant to therapy, anal lesion, 
bleeding, megacolon and etc. 



Fig. 1 Therapeutic guideline of Crohn's disease (Draft) 3) 



Remission maintenance rate (%) 
Follow up period (year) 

Fig. 2 Remission maintenance rate with elemental diet 

(Y. Fukuda et al. 7 \ Hyogo College of Medicine, 4th Dept. of Internal Medicine) 

In addition, a partially digested orally applicable nutrient and a peptide enteral diet may be used in 

consideration of QOL and ADL of the patient for the selection of preparations. The meals are 
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accompanied with low fat and less residual meals and are gradually increased by a sliding method. 
Crohn's disease often flare up again in the process of transfer from nutritional therapy to common 
meals and meals must be discontinued with the sign of flare up and changed to complete nutritional 
therapy. 
2. Drug therapy 

Drug therapy of Crohn's disease uses such as Salazopyrin®, mesalazine, an adrenocorticosteroid, 
an immunosuppressant and metronidazole, and their efficacy varies with the site of lesion. 
Salazopyrin® is decomposed by intestinal bacteria in large intestine and provides an effective 
component, 5-aminosalicylic acid (5-ASA), and particularly effective against large intestine type 
Crohn's disease. 

A slow releasing of 5-aminosalicylic acid preparation coated with intestinal slowly soluble 
ethylcellulose, Pentasa®, became available in last June and its efficacy is expected not only against 
large intestine type Crohn's disease but also against small intestine type Crohn's disease. 

Patients with the small intestine type or those mainly with small intestinal lesion are administered 
predonisolone 30-60 mg/day and the dose is decreased every two weeks if the symptom shows 
improvement. Patients without changes in the symptom or those with difficulties in the reduction 
of doses may be alternatively treated with a co-administration of azathiopurine (50-100 mg/day) or 
Pentasa® (1,500-3,000 mg/day). Treatment of patients with large intestine type or mainly with 
large intestinal lesion will be started by the administration of Salazopyrin® 3-4 g/day or Pentasa® 
1,500-3,000 mg/day and predinisolone will be co-administered if the symptom still shows no 
change. Furthermore, azathiopurine (50-100 mg/day) or metronidazole (750-1,000 mg/day) will be 
co-administered for those remaining without improvement. 

In addition, administration of a small amount of 6-mercaptopurine was reported effective in the 
treatment and maintenance of remission of fistula 8) . 

Salazopyrin® suppository is effective against anal lesion and metronidazole (750-1,000 mg) is 
also used. 

Furthermore, a close relationship between pathological condition of inflammatory bowel disease 
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and arachidonic acid metabolites leukotriene B 4 (LTB 4 ) and thromboxane A 2 (TXA 2 ) is known. 
Usefulness of these synthetic inhibitors and antagonists in ulcerative colitis was reported and their 
clinical trial against Crohn's disease will be performed. 

While an anti-TNF antibody and IL-10 in the treatment of Crohn's disease as an anti-cytokine 
therapy of Crohn's disease is under investigations in clinical trial in Europe. Particularly, an 
excellent therapeutic result with an anti-TNF antibody was reported by Van Dullemen et al. 9 \ and 
was focused attention as a quite different therapy from conventional drug therapy. 

Furthermore, steroidal drug preparations with rapid metabolism in liver and few adverse reactions 
are under clinical trial. 
3. Others 

Recently, a new therapeutic method of leukocyte removal therapy was tried in inflammatory 
intestinal diseases. The therapeutic results differ by the removal method or type of removal filter 
and no evaluation is established in the treatment of Crohn's disease in comparison with the high 
effective rate in ulcerative colitis 1 0) . 

■ Conclusion 

The number of patients with Crohn's disease has been increasing in recent years and cases 
considered as initial stage lesions can be detected by the progress of diagnostic technology. 
However, no cause of the disease is clear without establishment of ultimate solution. The nutritional 
therapies including elemental diet are effective in the maintenance of remission and excellent in 
view of QOL, however, declined compliance shows relapse. Recently, studies on immunological 
pathology mainly carried out in cytokine started for the clinical application of an anti-cytokine 
therapy and future development in the treatment is expected. 
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